In the course of searching for bioactive compounds from Croton species from Venezuela, two seco-entkaurenes isolated from flowers of Croton caracasana were evaluated in vitro for their effect on cell viability by the standard MTT assay in nine human cancer cell lines of different origins and one primary culture. Both compounds induced cytotoxicity in the range of 2 to 25 µM for caracasine and 0.8 to 12 µM for caracasine acid. However, for the normal fibroblasts and the cell lines, HeLa, MCF-7, PC-3, LoVo, X-17, Jurkat E6.1 and Jurkat JCaM1.6, the IC 50 values of caracasine acid were lower than their counterparts. Interestingly, no differences in IC 50 were recorded for the leukemic cell lines U937 and K562. It can be concluded that the acid moiety in the structure enhances the cytotoxic effect of caracasine by a pathway which seems not to be activated in the leukemic cell lines tested.
As part of our studies on potential bioactivity of Venezuelan Croton species [1] [2] [3] [4] , we have undertaken phytochemical and pharmacological studies of C. caracasana Pittier (Euphorbiaceae). Many Croton species, of this large genus, have shown pharmacological properties: anti-inflammatory [5] , antinociceptive [6] , antineoplastic [7, 8] , and, hypoglycaemic [9] . Its essential oils are of common use to treat health disorders [10] . C. caracasana is a shrub that grows in the northern part of Venezuela. The crude extracts of flowers and leaves were found to show significant antinflammatory activity and cytotoxicity against a panel of human tumor cell lines. Recently, we reported the isolation of two new seco ent-kaurenes [11] , in advance of our first phytochemical screening of this plant. Many kaurenes have shown a wide range of biological properties, including cytotoxicity against different types of cancer [12] [13] [14] , and anti-inflammatory activity [5, 15, 16] . Thus, the aim of the present study was to assess the effect of caracasine (1) proliferation at IC 50 . After 24 h of drug exposure MCF-7 and PC-3 cells showed a significant reduction in growth rate when compared with untreated cells. Similar results were obtained with the other cell lines and are reported in Table 1 .
Even though the differences between the cell lines are small, the IC 50 values suggest a variety of effects depending on the origin of the lines and the chemical structure. Methylation of the carboxyl group leads to a decreased cytotoxicity to the cell lines. The antitumor potency demonstrated by caracasine acid (2) is several times more pronounced than that of its methyl ester in all tested human cancer cells except K562 cell lines. Adryamicin was used as the standard cytotoxic agent, and showed IC 50 values of less than 1μg/mL for all cell lines tested. Caracasine acid (2) was found to be more cytotoxic than the ester 1 with IC 50 values of 1.7 and 1.8 against Jurkat E6.1 and Jurkat JCam1.6, respectively. The cytotoxic effects against the Jurkat cells of caracasine acid (2) are noteworthy. When a primary culture of human dermis fibroblasts was treated with 1 and 2, these (2) were isolated from flowers of Croton caracasana by a procedure described by Suárez et al. [11] . cell line and primary culture of human dermis fibroblasts were grown in DMEM medium. Cells were grown in a humidified incubator with 5% CO 2 and 95% air at 37 o C until they reached the exponential growth phase. For treatments, exponentially growing cells were collected, counted, re-suspended in fresh culture medium and incubated in 96 sterile well plates.
Human cell lines:

Cell viability by MTT assay:
The effect of caracasine (1) and caracasine acid (2) on cell viability was assessed using the standard MTT (3-4,5-dimethylthiazol-2-yl -2,5-diphenyl tetrazolium bromide) assay described by Mosmann [17] . Briefly, the cells were plated at 5x10 4 cells per well in 200 μL of complete culture medium containing 0, 1, 5, 10, 25, 50 and 100 μM concentrations of caracasine (1) and caracasine acid (2), in 96-well microtiter plates in sextuplicate for 24, 48 and 72 h, at 37°C in a humidified incubator. At the end of the incubation, MTT (0.50 mg/mL in phosphate buffered saline) was added to each well and the plates were incubated for 4 h. Then, the plates were centrifuged at 1800 x g for 5 min at 4°C and washed with PBS to remove excess MTT. Finally, the formazan crystals were dissolved with DMSO and the plates were read by a microplate reader at 540 nm. The effect of 1 and 2 on growth inhibition was assessed as per cent cell viability where vehicle-treated cells were taken as 100% viable. The IC 50 value was defined as the concentration of compound required to induce a 50% reduction of absorbance as compared with control, non-treated, cells. Adriamycin was used as a positive control in the assay.
Statistical analysis:
All experiments were performed at least three times. The results are expressed as mean ± SD. ANOVA tests were performed. Only post hoc Dunnet test p < 0.01 was considered to be statistically significant. The values of IC 50 were determined by a non-linear regression of individual experiments, using the program Graph Pad Prism®, version 4.
